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*^^r ^HH *1 Bl ( frost )^ y o v ^l^ ^ ^^^>S1 

3. y 0 V ^°fl ^rtb ^J^-^i, ^3 ^£r, Efl^B] ^Jji-^ Efl^E a-=7> *o]^ «.o} 

*}^, 3l^J= Al^.7> ^O]^ Ji2:|Hl; ^ ^1 ^ tJH 

<H ^"71 ^tt]2} ^.S^tH *}o]S. Al^l- ^l-^^l ^l^^* S^><^ ^ A 3°-S. 0)^-0] 

7i^ol -fr^S]^ iflofl #7fl^ofl Of 5} ^7^^ 7)]^ O.^ A o V ^ 
£ 3 
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^^^t;> tfl^H Al^efl ^ zl fHKtest system of integrated circuit and method 
thereof} 

5. ^Hfl 7l#<Hl ^ ^^^>^ Efl^M Al^Efl ^.g. !4b(-^ £*fl A>A]Hol 

£. 3£- ^ ^HH 4^ ^^Ji7>o) Efl^e ai^^ rp.^^ 

-£ 4^ 5L 3 oil rV-iV^* 7l^*M z| ^Ajcq ^ ^ ^ ^ 

*>7] 



10: 



12: *fl\|7KE. 



14: e|ae 



16: ^2f : 



18: #^ 



20: tfl^S iL = 



22: sj^-f 
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26: ^-g-^-^fl 28: Ml 

30: ^£2:^71 32: ^-7}^^^- 

34: ^4 36: 

38: 7>o]H.^: 40: s]^^- 

50: 52: fSI 

54: ^H^w. 56: ^tt 

58: ^1^-^ 60: iL2|ul 

62: 1 ^o] 64: *(| 2 3E.<H 



<is> a. igj-tg ^£-0} ^ u)H^ Ai a) ( frost )S) ^-^S. ^ ^3 

^ zl nj-^oii ^14. 

<i9> ^aV^ O.S. S0C(System On a Chip) ^l#^r 333- ^ 31 ^MS] f^^oj Jf 

z^SlJl Sfttf. ole^V Efl^S^ *fl = <q ^^7]- cf^sfl^ofl nfs- HVSCHigh Voltage 

Stress) ^4 ^, J1^4 £ -SrJE^-^ ^IM 
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^liS ^ *i£r vfl^l ^7H]A^ E fl^E *}-o^ J7£- ^ 7l °IM 3 E fl^E .SI- 

'S iL^ cH^-g-^- ^rf. o"|^ z\£ ^-^71^ *g^3HH tfl7l 

^Hl ^7fl*Kr ^^-o] 2^}7ll ^ o]2f #7}?10-S. ^^5]^ 4 ^ «.o] 

<HH Jl^S -g^^M ^(frost)^ ^=H1 u^e} ^f-^^-^i leakage fail)^: 
^Hfl^Jl, £E -§-^ ^^2f aj-^.o.s. z}- «- <^ ^ HL^ -fi-*]; 

<20> <^7l^, «>^- ^1, S^r *^<>1H^ ^3^7} Al^Efl 

<Hl £]RV #5fl 71^ ^ ^ ZL i§^*}7lS *Vcf. 

<21> ^eflcq ^H^M" E|AE c : c 2°]} ti}^- ^-O] > ^m^X} 

(ICH1 Cfltt ^71^ ^ ^j^m ^A]^>7l ^ ^^^(12)1- ^l^Rr 

(10)^; ^-#*!- ^^^=(12)# Efl^E^(lO)^ #7)*\°_3. <£^.5)V\ ^^7}(IC) 

sli^iCperformance)^-^-^^ ^-)(20); ^ 31^(10)2] H^Hl ^*ls)<H ^7l# 

^^*>^ Efl^H iLJEl(20) ^>3V5L)^ ^^KlCH afl^ 

^ ^^3:^71(30)1- i^fV ^l^^i^lCf. 
<22> ol^tb Ell^E Aj^eflo^ z| ^ ^ a^*L Efl^Ei (10)21 -^^H 4 

^ ^^71-^.(12)1- °l-g-*H Ell^E^ ^l^ol Ol sc^^l^ Efl^E ^c«.( 14 )S. 
7}*H, °1 Ell^M *11 = ^-(14)^ ZL ^ ^<£*\] Efl^E ^.c( 20 )7> 



24-6 



1020020065723 #^ <H*>: 2002/11/13 

A *fl^7>^(12)2l ^^^V(12a)5f ^7]^<y o]^^ £ ^- fs}±=- ^-2V«-^(i 4a ) 

* *H<>m ^ $45^- ^ S^(16)^ n ^A}^Kg- S}-ol £ ^ ^ a^Ei ^ #^ 
Jf(18) ^ 31^J= ^^-^ ^^Rr HL^fr ^^fEi(£ 

<33 ^ ^^O] %*}^ ^Ul^. 

HL*V, Efl^EKlO)^ ^a>-Jf*fl(14a)« -f-Sfl ^ifLo^j^ Bfl^S ^(20)^, 

4i 31(24)^: ^3^*KlC)2] EliEo)] ^ A^ 3 ^#(22) ^ *ti 

M7KE1(12)^ ^^^>(12a)^l cfl5><^ ^ ^71 ^SLS. M^Rr 2] ^ Ei (t^ ^ 

<H*H ^^)# ?tiit4. nelJL, ##*b At (22) sls.^ ^^^A 

(IO^I 3l^J= JZ^ofl^ t^S)^ ^1^3. <?1^ ^ 7-1 ^l^>7l ^^7> 

^, °l#^r (24)^1 soldering)^ ^-$H 

*V^, EfliEi (10)^1 ^#^1 ^^1^1 -^£^71(30)^, ^"71 ^ofl "t-B-^ ^ 
71 « ;£^Rr ^ $^SHr ^7l^^w.(32)« ^Wl*>JI ( °] 

^■7l^^«.(32)ofl^ 7^ ^7l^ E|iS J±JE.(20) ^3^4 

^(34)^- ZL ^ofl Efl^E a.c (20) AT-ofl ^ol^ 
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^^(36)# ^wltb^-. ^JL, ^^#(36)^ zl ^« # 

^#J15. 7}o]EL^(38)^r °1 7>o]je.^;(38)^ ^^#(36)^- **fl 

^7l^ ^-£7} ^^4i^>(IC)l- S.^ n. 9]^ 4^ $Xsm tb^^l^l^. 

ojofl c^H 7>ol=^-(38) ^-ofl^ ^-g-s} 7^ xj^o) ^7]^. ^-71^^^(32)5. 

o]Bl^ ^0. S «.E-1 Zj- ^ 2]- Till- ^JUg, A1S.-8- ^^^>(IC)7V Bfl 

— — ^(20) ^hi ^sq^ ^£^^7i(3o)^ ^^kichi cfl-§-*H ^^#-a- e 

3 ^l^iji, ojnfl 7>oic^.( 38 )^. eh^e ^.^(20) ^Ml ^"Efll- o] = 4. 

^r^^7l(30)^ ^3^*KlC)« ^5)2] <%<*<>]) C^a} *1 ^ 

#Efi» -8-^1 7^o^ ^-71* Til ^r3-°5 ^"g-*>7H =>J1^1 ^3^*KlC)» dt^Hr 

£rJE 9l$m 7]JL, ^^-ol ol^^l 7-1^ 7-1 ^o) ^. 7 ]- 7>ol ^(38)^1 

ZL £i ^€4. ^^Rr ##tb 21^^(40) 

-i- **fl T^Jl, M-^^m 7>ol = ^-(38)4 Efl^E j;LJEl(20) 

^1 -f-*fl ^1^-S wfl#^cl-. °l^^r ^* ^^^7>(IC)7> dh^Rr 

5. ^Z|ol ol=olxl^ ^^Rr Efl^EKlO)!- °l-g-*H ^^^7>(IC)S1- ^7l^o.S ^ 
€ 31^JeL ^(20)21- ^7}= (12)1- °l-§-t!- 

A 0 V #^T Efl^E ^<5>^ ^*cHH Efl^E ^.= (20) ^>5flSl t\\7] 

3±5L& ^zl- £-^7H Efl^S J±=(20) ^ zj-^ 21^.^-^(22) ^Hl 
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*\ JL^r^S. -g-^sl^ *]?]S.*\ *$s§s\Jl, o]e^ a^^ Til^^o] ^Aj^v t1 

##3: ^M^M"^ ^ -90 TC ^JE*] £r^7HH n Eflil Jg-A] 

*0^M iS.(20) ^^-^ ^» ^>^>7l A>^(26a)* 5fe ^-§-^-^(26) 

1- ^tilM^- S>JL, a tfl^E ^(20) ^cHl ^*#(28)* ^*Rr ^ ^ ^-g-^-^fl 
(26)^1 ^*fl Bfl^E ^.= (20) tfl*M ^ *7l ^^-S)7fl ^ 

^^l: ^-^#^(#^^s:P2002-000675)tlr ojtf. 

<28> ZL&IM-, ^ * o} -g^Sf ZLsfl^-E}-^ ^£3. Bfl^E 4^0] ^ 

3^*}(IC)# £f?t A]3,S>\ S^l 4*<HH, 4-£*>7fl Aj-Eflo} ^ Cfl7] # 

ofl ^-f ZL ^ ol Als-sq- ^71^6.3. ^^l^r ^(24) ^ 

(20)# £ft Bfl^Bl(lO) ^ z}«- ^ °- ^a] A^ ^ofl 4s. ij^i^lr^l 91 

JL, H -?-3HH A^o] ^3)- i$%o\] ^ #^^C] ^ *>o> ^Aj- ^ ^<gol 

4^" ^ ^ Aj-^^V Efl^E ^ 

IEL(20) ^ o^o. Z]-«. ^o] A>-g- ^A]^ Zl ^ JH^1 ^6)1 
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<29> £ JS-^ #^t£ ^Hfl 7l#<Hl 4^ §-^1- «fl^*>7l ^iM, ^ 

^ EflAEf ^^f-oll 4*r3 ^l^t ^-8r^ # 

%oflAi A^o] ti s V^^- «^1§>^ <£^0] ja^7> -g-oj^Tfl ol^^HS. ^ EflAEf 

3ltt H^Al^ A]^ ^-54 -^A]ofl AlS. ^ Al^.4 ^7l^ 



<30> # 7 ] S-^-g- i§H^>7l ^fV -g. igj-^ofl nf^ ^^4iA} Ell^m Al^^S] ^-^l^O] ^ 

#-¥-3 tfl^S ^sq. S.^ <3<3 

^*Rr #7l ^tH^ ^^Ka, °m a>°H *fl 1 °a 

^§H1 2 £<^# ^l^ ZL 7fl ^1 ofl nj-jq- <£-§-*H, tfliE ^«g<S) 3}. ^ A]^ 

°l^l7l^ o}^* 9 ^#0.5! ol^-c^^m-. 

<31> tc*V, #7l °]^-SjLi=. #7] flH^ *^O.S->M1 #^£H ^I^tt #S 

tiS. *r 9X°-^, °l3J£r #7l ^ tfl^-ofl ^x]S\o] <£7}5\±= *\)°]&ZL*\} ^ 

<32> ZLB^ZL, #71 ^3 ^^H^, #7l ifl-^H ^l 7] 

°1 7Hf*J- ^la.«flti.« Dl ^#^-ol tiV^^Jl, #71 ^ JMHfe # 
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7] ^i^ol 0)^.0} 7>^*V 7>*H, A o > 7l ^4 A o > 7l ^ vflofl 

<34> A o V 7l ^^1-71 ^^ofl 4f ^3^*} EfliE WJ-^^-, EfliEi 

Efl^E ^7} ^O]^ ^v^o} o]^ ojo^ ^*Rr 

Aj- 7 | ^tf^ °1**>^ T 1 ^^}^, *H 1 4^ H^Ml *ll 2 JE 

<^1- ^l^H ZL 7fl 3^1 o]] ^ ^-f-^H, n^^- ^ 4^ ^1S.7> ^°)~ M_ 

2i%*\; ^ ^"71 xflofl ^til^<>| >^7l ^l^^- i2|H] A>ol^. A] S » ol^Al^l^ 

^^JL, #7] Z\) 2 51 oil- 7fl«J-*}<*| #7] Ji2:|H] ifloll ^o]S_ 0>} 
14 °l A o V ^ ¥°J*Hr ^741^; ^7} 2 £<^# *}^KH, °1<H #7] ^ 1 SL^* 

Also]] ^H^ul, ^ ^- 7 1 ^CLS ^Z]-Al^ ^Isfe ^Tfl 

^; ^-71 Efl^E7i- ^s^ofl tfl-g-^H Aj-7] -^x^-g- o^^aI^ji, a o v 7 i ^ ! £ 

Oil- 7flw o >S><^ Bfl^ES. Al^.# Aj-zj- sfl7l*>C^ A o V 7 l JiLS^tHS ^1^^171^ CfTll; 

^ ^71 iLS^tH vfl<*|| rfl7l*>^ Al^.1- Aj-7] Efl^E iJno]] ^a] ^ ^ #7fl;-& 
<*l °l^-Ol?lCf. 

<35> 2:^, ^71 -f^ 7^ 7\^2\ ^71 #7l ^ tfl«-^ oV^^. ^ 

^-^1 ^ ^^Ol ^71 51 Til ^HS^- ^-o] W}^^, Aj-71 ^ul^ ^« ^ 

-¥-$H ^"71 ^Hl vfl^-^1 og-^ol ov^ olA o V AS ^7}<5Kr ^ 
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<36> ZLE^Jl, #7l ^i^^ -^Sfl ^^-o] o]^^^ 

-150 — 40 °C *£^1 ^-°1 w>^-^^. 

<37> o]sr> ( ^ofl it)-^ ^^7} Efl^E Aj^Efl ^ yj-^o]] cfl^c^ ^JjLs} 

<38> £ 3^- M. M^o] ^ ^Al^ofl nfs E |AE + ^.g. q-E}\E £-*fl 

AIA1S.01J7, £ 4^ £ 3°11 IV-IV^ 7l§*H 3" ^^S] ^ ^ ZL ^ #7fl 

1- ^^*>7l ^fV #^£3.^, #5fl^ w.jg.ofl cfl^ yjr.g. JjL^J-jL, 

<39> ^ ^r^ofl ^^^> 31 ^l^^^r, £ 3 2E^ £ 4<^) S.A]^ y>sf ^ol , 

^^^7>(IC) ^ AlS^l tfl^V *I7H S.^ ^Al^>7l ^ 4^ ^^^(12)# 

^til^H est *r*8*Hr 31^1 (10)^; O] Efl^EK 10)^1 Aj-^^-Ei *fl^;7> 
^(12)1- i^-tb ^^EKl0)Sf ^71^ ^S)^ ^^4l7>(IC)^ Efl^Eofl ^^*V 

^ s\ 3.^(22)^ ^l^Rr tfl^E Ji=(<iJ^ wfl4iJ±i= , Sfe ^ (performance) 

ii£LB}j7i£ ^-)(20); 31 Efl^EKlO)^ <Q^d\] ^ ^1 O] ^ 7 ]# ^<5Rr f£ ^-<L5. 

31 SU=(20) Aj-ofl ^^^7>(IC)^1 ^ll^Rr ^£3:^71(30)1- ^ 

<40> o]E^ Efl^E Al^^o^ z^. — p--^ ^ Efl>iEl(10)^ ^ o_ > ^ w. o}^ ^ 

^ ^^7>^.(12)1- ol-g-^>o^ Efl^E ^l^o] o]^o]^^ (U)^ 
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7}*} ^ , o) eH^e 14)^ ZL ^^^11 Efl^e ^.= (20)7> zj- ^4-^(12)4 

^^^Kl2a)^ &7}^9l 3^r°l 0)^.0] ^}sm is}^ ^-3V^-7fl(14a)» SHrt*. zl^ji, 

Efl^Ei(iO)^ cf€- ^ ^-^^ 31^3= ^ ^* ^H* ^ 54-51^- 

SVSr 2:4^(16)^- n ^^H)-# ^°l£-l=- *r^r S-M^i f-4 #^(18) ^ Efl^M ^ 

*3H 4€r ^ ^4 ^^-i- ==r*3*Hr <2^Pf hl^ ^E)(i^ ^S}-!- 
^4 -f-Aj-^o] ^til^Vcf. 

S*V, 31^(10)4 ^^fl(i4a)t ^3]-E^ efl^M J±JEL(20)4 ^^r, ^ 

^^KIC)^- ^7] <£^m.^ *}±r ^^(24)^: ^Hj^ji, o] ^(24)* ^-«fl 

^^7>(ICH1 tfl*H ^3H1 ^J1*V Sj3.-»?-#(22) ^ ^ v #^> *fl^?r 

£.(12)3 ^^^>(12a)^l tfl^ #7}*>0-3. $$-^(5.^2) 

4*}^ ^^)# ?alfc}. ZL^ZL, ^-#*V ^ ^S^(22)AS.^ ^3^7r(IC)4 
Bfl^M j^^IM ^sq^r h^o]^5L s.^ 7^}* « 0 M*>7l ^^X^-Sj-, 

^^i, °J^Ei)# ^ ^^^-(INM)*^ a^>^ ^ ^€ 91SL^, ojs. 
£r 4:^(24)ol ^ (solder ing)£-S ^-^^1 e^*H -t^l^-ol t)}^ <5>c}-. 

3liEi(10)^ ^ofl Sl^r ^2:^71(30)^, ^7l ^ofl ^O-s] 
*H -§"*H ^7l» dt^Kr 7^ ^o. S ^^Rr ^-71^^^(32)4 o] ^-71 

^c^^HH Efl^E ^(20) ^Ml ^^7}-(ICH ^^5}^ ^^1^) 

^7l^Jf(32)<i 4*11 *§s§& 7^tr ^714 ^ fsf ol=^ ^-^-^ 

(34)1- ^1 W. 5E3h ^^-^-(34)^ ZL ^ofl Efl^E ti^(20) ^-ofl 
7KICH1 4^14^ ^3 o_5L ^ x\+.cq ^ 7 ] # ^^-*>^ 

^^#(36)* ^altr4. ^e^, ^£-t:(36)£r 4^ ^-4# ^^fl4 ^ 
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*g#JLS 7H£t(38)|- ^ol^t-Jl 9X°-™\, °1 7>ol ;el^(3 8 )o. ^^-^#(36)-g- 

Al^l^. o]cHl 7>olc^. (38) ^Vofl^ ^-g-*! ^ ^. 7l# ^-71^^ 

^-(32)JL sj^M?l5^t 0>}±r s\^r&U0)°] <£^&^ . 

^ofl c^H (10)^1 tfJjM]^, ^l^M ^.= (20)7)- 

-¥-^ ^>#tb ^^(36)^ o]^ ^t_V# 3L^-*>fe ^ ^« ^«!*Rr ^(50)7} 
^^SlJl, Ojufl ^U](50)^ Bfl^EKlO)^] ^Hl ^5]7iq- £ 30II 

-g-<5><*| 71^ ^M^Ml ^-Efll- o] -cf. ZLBlJl, (50)^| ^f^lfe 

(36)°1 7}^}sm- #oj tg^s^ oioo], ol ^jzf ^l^ #(36 ) 

^ ^r<3 ^^MC^H^r o^^o} ^-g^Hr 7H^ 

(38))^ ^(50) ^* 71^ -fr^S^l -g- 

^ ^»K50H] cfl*M 7H:e.-&(38)-8: ^^^#(36)^1 ^- ^o] *K}-i-JE 

^ ^"4 ^Hl ^^#(36)^ ^ofl tfl-g-SM ^(50) ifl^l cfltb ^-71^ 

^ y o^l^7l ^ ^AS^, ZL A]^ « 0 V^ ^(50) ^Hl 1-^1 Efl 

^^#(36)^ ^<5Rr *$^SL5L o]^.o]t]^ ^O] W>^s:>Cf. o] 

^ ^1^(58)3} ^(50 H ^^fl ^S^m 7>^*V ^^*>7l ^ 

*V ^!#*K58)£| ^MHl tfl^l*H 31*1(50)7} ^*Hr ^ ^-^#(36)* 

z} ol-^ol 01^ tf^s. s.- i^Kr 3.7] S. A}^\<^ ^€ ^5- 
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< 44 > *V3g, av^^v ^fl^(50)^ <H=§H^ ^ 3.7)9] ^Si ^-Zt-jr SL2^%K] (60) 

7} o)-$-f>}jL, o]S. ^^(50)^- ^.2:^ «1 (60) 4°Hfe %tH(50) lfl*2.3.-¥-El 7fl^l7> o] 

(60)^ cf^r ^ JMW^ <*\^tSLS.i?-B\ iL2^*1(60) ^ <y#£ 

^ 7fl^7> ol = <>|^^ ^ 2 £<H(64)7> ^til^cf. ZL^Jl, ^(50)3 ifl^^ 

3S«K50) MH SXxr 31 S.= (20)sq- ^.2:^^(60) ^}°15. Ajsf o^a] 7l 7] ^ 
°1^7> ^til^c^-. ole^ oj^w-o) ^ o. s .^ j £ 3 ofl £ A]^ «>«q- $ol, ^(50) 

«-^S«-E^ ifl* Hj-fiS #S.«.(52)S ^^<H^ 

913- , SL^r ^»1(50) iflJf°fl ^l^M ^M^-CS^ ^S** ^^)S^-El 91 

7}S\^ *\}<>]*l3Lo\} ttj-H}- #7l Efl^B ti^(20)^ ^.2:^*1(60) A>°]5. *]3-^r 

flfe ^14. A o^^ ^^(50)21 ^ ^ JMHfe, ^(50) Ml^H 

21 ^71 7>^*>£^- ^-JL, ^-cH^O.S. ^-7)7} ^(50) Ml ^-5. -fr^fe 

^J^r *>^S.-* *fl^'gti.(54)7> -i^m^". n€\jL, (50)^1 a Cf^- ^ # 

*#2n#(36)-g- f-*fl *#sq*r ^71 ^-71^^-^(32) 

3^(40) SEtt ^^#(36)2] ^-*RV ^ofl tfl-§-*}a} -? r ol*V tg^o] 7 >^^V ^ 

<45> ^g, Aj--^ ^Ajofl flo^ f o)^»7\ #^ti.(52)S ^*H(50)fe 2] 

JfMH ^-^^>7> ZL ifl^ AJ-^ SJ-o]^- ^ cl^s. ^Tflo] afl^fi 
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n. ^ ^ sx^m ^ ^ 

^5|*r *llL ^, ^^^>(IC)« 2 5=°K64)fiJ 7 fl*M; ^ iL^«U60) ¥ 
^Aj^lJl, ojo] 2 £<H(64)1- ^*lcf. ol* ^x}^ oj^Jf ^ *fl^( 50 ) ^ofl 

M.J±(52H1 ^1 1 £^(62)1- 7fl« c >*>Jl ( iLS^yl(60) ^ v 

^1 *l^L-& JjL:e.(20) ^Hl ^zM^cf. o]e^ ^b)HH 

(36)£- tfl# ^1^7> 7Hc^. ( 3 8) ofl ^gfl ^5j£]^r <3<3 ^ 

^- *}JL, ole^V ^3HH ^-#^3: ^7l^^«. (32 ) fe ^^-^(34)51- ^-^#(36)* ^-Sfl 
AlS.6fl cfls>o^ -^711- ^^l^lcf. <=>1^1 ^ tfltf ^lsL7> 

^f^l Ol^^lg Efl^EKlO)!- ^7l^ol ^ ^A>§ AjAl^Jl, 

°1 &i ^ *}-*<HH ^^-^#(36)*- ^*fl -^^Sl^r ^71^ ^(50) ifl-M Tfl^^ & 

^ <y-a Aj-Efli- i4^i, ^m^f n ##^r ^-^#(36)°l ^ 

Aj-ofl ic#5lcis]-5L a^ a-^o] *-<H7H ojofl tcj-^- ^(50) vfl «-cH] ^-^l^V 

^ ^ ^Sl^ ^Aj O.^.-^ iLJrSltf. ^^Hr Bfl^E iLJ=(20)3.Jf 

^lilt n >^I i^^L, ^1 1 5.ol(62)!- 7fl« 0 >*l-^ i^^tH(60)S. ol^Al^l 

t}. ojufl Efl^E 4^oflA-1 *j-<3*Rr *)1 2 :E<H(64)» 7fl^>o^ ^^(60) ^ 

*fl ^A> 7 > ^H]^ Al^.1- ^oi*> ^Efl^l ^Jl, ^A>1- n>^l A}5L» iL^^H^ 

(60)^1 ^sHr 91^}^ ^ ^A> u}]aV o]#*>c^ Efl^E ^.JEL(20)^1 
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& ^71^ XI 1 JE<H(62)^ 7fl«Mr ^ ^S^^(60) vfl^-S -R-^>JI, °H 145} 
^(60) #^Kr ^tt ^71^ iLS^tH(60)3. -ft-^*)^ *7H <2}*fl 

S)^, 3N(50) ^la.^w.(54)# **fl «fl#5H * 0 Va1 qJ;^ ^ 



^l^t 3^ ^lS.^ MlAl^ AI^VO] ^#5^, 7^ Aj-Eflo} -f-sfl A] _g_ ^ A] 

<48> iQ-x$£- ^ ^ol ^Al6j)ofl tflSflAin]. ^^*>^^n> £ ^ A> 

^ ^ ^HH ^^MM" ^ £ ^O] «C>o) xg-^^dlTH^ ^ 
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EfliEl ^o}^ ^^o) o]^- c$c* 

1- S^-SH T 2 "^^^: ^^^} Aj^efl. 

2] 

XI 1 1H1 5a<=H-H , 

#7l ^1^^ ^"71 ^tt^ ^« ^-^51^ ^ 

3] 

XI l Sl<H^, 

^-7] ol^JjL^ ^-71 iflJjLofl ^l^M o]7>5l^ ^H^Jrofl Ofej- A 0 V 7l Efl^E 

7] ^^4i7> E|iE Al^a] . 
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*H 1 *oH] &°H, 

^7} ?»V]2) ^ ±^ ^$Hfe, vfl^-ofl^ 9]lf-5L°] -§-71 -H-#o] 7 >^. 

5] 

^7l a o V 7 ] ^ Lflofl fl*l«Hr #7l ^^ # o] ^ A>olo11 ^. 7] ^. #i . # o^ 

[3^8- 6] 

^1 1 %H1 

^7} ^«1H ^ + 

A >-8-*V°^ f^lS ^f^r ^7l ^^7> EfliS 

7] 

Efl^Ei tf-tjLs] tlliS i=7> ^o]^ ^sq- o]%. 
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^71 EfliE7> #JL*H1 rfl-g-^H ^71 ^ii^-fr ^^Al^Jl, Aj-7] *fl 1 £ 
^1" 7fl« 0 ^>^ ElliEf n>^] A] 3.* #3}- «fl^l*>^ Aj-71 °1 ^ ?1 ^ #7}) ; 

81 

4 7 %H1 Si^i, 
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9] 

*fl 8 *M SU^i, 

ol^^l cs. v}±r ^HJ-^S ^"71 ^^4i^> Efl^S 

[^^& 10] 

#71 ^^#-g- -^U ol^ol^l^ ^-71^1 -g,^ -150- -40 °C ^$H1 915L 
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